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(54) Combined DVD/CD data proceaeor 

(57) A combined DVD/CD (Digital Video Disk/Com- 
pact Disk) data processor used in a DVD/CD player. The 
DVD/CD data processor Includes a PLL (Phase Locked 
Loop) (52) for receiving a pulse stream input to generate 
a PLL clock; a frame/ID synchronization detector (54) 
for latching the pulse stream according to the PLL clock, 
to generate a symbol clock; a demodulator (56) for 
EFM+ demodulating the pulse stream according to the 
symbol clock in a DVD mode, and EFM demodulating 
the pulse stream according to the symbol clock in a CD 



mode; an ECC demodulator (62) for error-correcting in- 
put data according to a predetermined code length and 
error correction range, the predetermined code length 
and error correction range having different values in the 
DVD and CD modes; a memory (58) for storing the de- 
modulated data to provide the ECC demodulator with 
the demodulated data stored therein; a descrambler 
(60) for descramb ling the error corrected data stored in 
the memory (58), in the DVD mode; and a CD audio 
processor (64) for processing the error corrected data 
stored in the memory, in the CD mode. 
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Description 

[0001] The present invention relates to a DVO/CO 
player, and in particular, to a combined DVD/CD data 
processor for use in a DVD/CD player. 
[0002] A DVD (Digital Video Disk) player includes op- 
tical and servo systems of which functions and struc- 
tures are similar to those used in a CD (Compact Disk) 
player. Therefore. In order to offer convenience to the 
user, there have been a demand for a DVD player com- 
patible with the CD player. 

[0003] Figure 1 illustrates a schematic block diagram 
of a combined DVD and CD player according to the state 
of the art. As illustrated, a spindle motor 12 rotates a 
disk 1 0 which is a DVD or CD. An optical pickup 1 4 reads 
an RF (Radio Frequency) signal from the disk 10, and 
an RF amplifier 16 converts the RF signal read by the 
pickup 14 into a pulse stream, to generate an EFM 
(Eight to Fourteen Modulated) signal. A microprocessor 
20 sets the DVD/CD player to a DVD mode or a CD 
mode, according to lead-in information received from 
the RF amplifier 1 6. A data processor 1 8 processes the 
EFf^ signal according to the set operation mode. 
[0004] Figure 2 illustrates the data processor 18 ac- 
cording to the prior art. In operation, the EFM signal Is 
applied in common to a phase locked loop (hereinafter, 
referred to as PLL)24, a DVD data processor 26, and a 
CD data processor 38. The PLL 24 generates a PLL 
clock in synchronism with the EFM signal. The PLL clock 
is used for reproducing data recorded on the disk 10. 
[0005] If the microprocessor 20 sets the DVD/CD 
player to the DVD or CD mode according to the lead-in 
information, one of the DVD data processor 26 and the 
CD data processor 38 is selectively driven. 
[0006] The DVD data processor 26 includes a frame/ 
ID (Identification) synchronization detector 28, an EFM+ 
(Eight to Fourteen Modulation Plus) demodulator 30, an 
RS (Reed-Solomon) decoder 34, an external memory 
32, and a descrambler 36. The frame/ID synchroniza- 
tion detector 28 detects a synchronization pattem from 
the EFM signal to generate a symbol clock to the EFM+ 
demodulator 30. The EFM+ demodulator 30 EFM+ de- 
modulates the EFM signal according to the symbol 
clock, and stores the demodulated data into the external 
memory 32. If the demodulated data stored in the exter- 
nal memory 32 becomes as large as a ECC (Error 
Checking and Correction) block size, the RS decoder 
34 reads the demodulated data with the ECC block size 
and RS-decodes It to correct errors of the data. The error 
corrected data is stored back into the external memory 
32. The descrambler 36 reads the error corrected data 
stored in the external memory 32 todescramble the read 
data and provide it to an external ATAPI (AT Attachment 
Packet Interface). Here, in case the DVD/CD player is 
set to the DVD mode, the descrambled data is applied 
to an AV (Audiovisual) decoder. 
[0007] The CD data processor 38 Includes a frame/ID 
synchronization detector 40, an EFM demodulator 42, 



an internal memory 44, a deinterleaver 46. a CIRC 
(Cross Interleave Reed Solomon Code) decoder 48. 
and an audio processor 50. The frame/ID synchroniza- 
tion detector 40 detects the synchronization pattern 
5 from the EFM signal to generate a symbol clock to the 
EFM demodulator 42. The EFM demodulator 42 EMF- 
demodulates the EFM signal according to the symbol 
clock. The demodulated data Is deinterleaved by the 
deinterleaver 46 and stored into the Internal memory 44. 
10 If the demodulated data stored in the internal memory 
44 becomes a predetermined size, the CIRC decoder 
48 reads the demodulated data from the internal mem- 
ory 44 and CIRC-decodes it to correct errors of the data. 
The audio processor 50 processes the error corrected 
data. 

[0008] As described above, the conventional DVD/ 
CD player includes the DVD data processor 26 and the 
CD data processor 38 separately, and drives one of 
them according to the set operation mode, which results 
in an increase of the complexity of the device as well as 
the manufacturing cost. 

[0009] It is therefore an aim of preferred embodiments 
of the present invention to provide a combined DVD and 
CD data processor for use in a DVD/CD player. 
[0010] According to an aspect of the invention, there 
is provided a combined DVD/CD data processor used 
in a DVD/CD player. The DVD/CD data processor in- 
cludes a PLL for receiving a pulse stream input to gen- 
erate a PLL clock; a frame/ID synchronization detector 
for latching the pulse stream according to the PLL clock, 
to generate a symbol clock; a demodulator for EFM+ 
demodulating the pulse stream according to the symbol 
clock in a DVD mode, and EFM demodulating the pulse 
stream according to the symbol clock in a CD mode; an 
ECC demodulator for error-correcting Input data accord- 
ing to a predetermined code length and error correction 
range, the predetermined code length and error correc- 
tion range having different values in the DVD and CD 
modes; a memory for storing the demodulated data to 
provide the ECC demodulator with the demodulated da- 
ta stored therein; a descrambler for descrambting the 
error corrected data stored in the memory, in the DVD 
mode; and a CD audio processor for processing the er- 
ror corrected data stored in the memory, in the CD 
mode. 

[0011] According to another aspect of the invention 
there is provided a combined DVD (Digital Video Disk)/ 
CD (Compact disk) data processor, comprising: a PLL 
(Phase Locked Loop) for receiving a pulse stream input 
to generate a PLL clock; a frame/ID (identification) syn- 
chronization detector for latching the pulse stream ac- 
cording to said PLL clock, to generate a symbol clock; 
a demodulator for EFM+ demodulating said pulse 
stream according to said symbol clock in a DVD mode, 
and EFM demodulating said pulse stream according to 
said symbol clock in a CD mode; an ECC (error checking 
and correction) demodulator for error-correcting input 
data according to a predetermined code length and error 
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correction range, said predeternnined code length and 
error correction range having different values in said 
DVD and CD modes; a memory tor storing the demod- 
ulated data both In the DVD mode and in the CD mode 
to provide said ECC demodulator with the demodulated 
data stored therein and storing error-corrected output 
data from the ECC; a descrambler for descrambling said 
error corrected data stored in said memory, in said DVD 
mode; and a CD audio processor for processing said 
error corrected data stored In said memory, in said CD 
mode. 

[001 2] Preferably, said predetermined code word and 
correction range in said DVD mode are Pl(182.172), PO 
(208,192), wherein said predetermined code word and 
correction range In said CD mode are CI (32,28), C2 
(28.24). 

[001 3] Preferably, said ECC demodulator comprises: 
a syndrome generator for receiving said demodulated 
data from said memory to generate a syndrome polyno- 
mial according to said code length and correction range 
of PI (182, 172). PO(208,192) in said DVD mode, and of 
C 1 (32,28), C2(28,24) in said CD mode; an erasure con- 
stant generator for receiving an erasure flag to generate 
an erasure constant; a modified syndrome calculator for 
receiving said syndrome polynomial and said erasure 
constant to calculate a modified syndrome and generate 
a Forney syndrome polynomial and an erasure polyno- 
mial; a modified Euclidean algorithm for processing said 
Forney syndrome polynomial and said erasure polyno- 
mial based on a modified Euclidean algorithm, to gen- 
erate an errata locator polynomial and an errata evalu- 
ator polynomial; anda Chien search and error correction 
circuit for correcting errors of the Input data according 
to said errata locator polynomial and said errata evalu- 
ator polynomial. 

[001 4] Preferably, said memory is an external memo- 
ry 

[0015] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
In which: 

Figure 1 is a schematic block diagram of a general 
DVD/CD player; 

Figure 2 Is a detailed block diagram of a data proc- 
essor of Figure 1 according to the prior art; 

Figure 3 Is a detailed block diagram of a data proc- 
essor according to a preferred embodiment of the 
present invention; 

Figures 4 and 5 are diagrams illustrating memory 
maps of an external memory of the Figure 3 embod- 
iment; and 

Figure 6 is a detailed block diagram of an ECC de- 



coder of Figure 3 according to a preferred embodi- 
ment. 

[0016] A preferred embodiment of the present inven- 
s tion will be described in detail, and it should be noted 
that like reference numerals denote the same compo- 
nents, and a detailed description of known function and 
structure of the present Invention will be avoided if It is 
deemed to obscure the subject matter of the present In- 
vention. 

[0017] A combined DVD/CD data processor accord- 
ing to the present invention is applicable to the DVD/CD 
player shown in Figure 1 , and the microprocessor 20 
provides the DVD/CD data processor with mode setting 
information for setting the DVD or CD mode. 
[0018] Referring to Figure 3, the DVD/CD data proc- 
essor includes a PLL 52, a frame/ID synchronization de- 
tector 54, an EFM/EFM+ demodulator 56, an external 
memory 58 consisting of a DRAM (dynamic random ac- 
cess memory), a descrambler 60, an ECC decoder 62, 
and a CD audio processor 64. 
[0019] The PLL 52 receives the EFM signal from the 
RF amplifier 16 to generate a PLL clock for restoring 
data, In synchronism with the received EFM signal. The 
frame/ID synchronization detector 54 latches the EFM 
signal according to the PLL clock, and detects frame 
synchronization and ID synchronization signals to gen- 
erate a symbol clock. The EFM/EFM+ demodulator 56 
selectively performs EFM or EFM+ demodulation ac- 
cording to the mode setting information generated from 
the microprocessor 20. That is, if the mode setting in- 
formation indicates the DVD mode, the EFM/EFM+ de- 
modulator 56 EFM+ demodulates the EFM signal ac- 
cording to the symbol clock. On the contrary, if the mode 
setting infornnatk)n indk:ates the CD mode, the EFM/ 
EFM+ demodulator 56 EFM demodulates the EFM sig- 
nal according to the symbol clock. Such demodulated 
data is stored into the external memory 58. 
[0020] The external memory 58 has a memory map 
as shown In FIGs. 4 and 5. In the DVD mode, the exter- 
nal memory 58 has 13 ECC blocks each having 
32.25-Kbytes to store 13 ECC blocks, as shown in Fig- 
ure 4. The external memory 58 is such configured In or- 
der to provide a VBR (Variable Bit Rate) control margin 
for interfacing VBR coded AV data with the AV decoder. 
In the CD mode, a specified part, i.e., 32bytes x 256 
frames, of the external memory 58 is used, as shown in 
Figure 5. 

[0021] Referring back to Figure 3, the ECC decoder 
62 reads and corrects the data stored in the external 
memory 58 according to the mode setting information. 
The ECC decoder 62 has a construction as shown in 
Figure 6. 

[0022] Referring to Figure 6, the ECC decoder 62 in- 
cludes a syndrome generator 66, a modified syndrome 
calculator 68, an erasure constant generator 70, a mod- 
ified Euclidean algorithm 72, a Chien search and error 
correction circuit 74. 
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[0023] In the DVD mode, the syndrome generator 66 
sets a code length and a correction range to PI 
(182,172), PO(208,192) and thereafter, receives data 
from the external memory 58 to generate a syndrome 
polynomial S(X). In the CD mode, the syndrome gener- 
ator 66 sets the code length and correction range to CI 
(32,28), C2(28.24) and thereafter, receives the data 
from the external memory 58 to generate the syndrome 
polynomial S(X). The generated syndrome polynomial 
S(X) is applied to the modified syndrome calculator 68. 
The erasure constant generator 70 is provided with an 
erasure flag to generate an erasure constant to the 
modified syndrome calculator 68. The modified syn- 
drome calculator 68 receives the syndrome polynomial 
S(X) and the erasure constant to calculate a Forney 
syndrome polynomial T(X) and an erasure locator pol- 
ynomial E(X). The calculated Forney syndrome polyno- 
mial T(X) and erasure locator polynomial E(X) are ap- 
plied to the modified Euclidean algorithm 72. The mod- 
ified Euclidean algorithm 72 processes the Forney syn- 
drome polynomial T(X) and the erasure locator polyno- 
mial E(X) based on the modified Euclidean algorithm, to 
generate an errata locator polynomial W(X) and an er- 
rata evaluator polynomial A(X). The Chlen search and 
error correction circuit 74 receives the errata locator pol- 
ynomial W(X) and an errata evaluator polynomial A(X) 
to correct errors of the corresponding data and store the 
error corrected data back into the external memory 58. 
[0024] Since the primitive polynomials for error-cor- 
recting the DVD data and the CD data are the same to 
each other, it is possible to correct the DVD and CD data 
by controlling only the data received from the syndrome 
generator 66, with use of the single ECC decoder 62. 
The primitive polynomial P(X) is represented by: 

P(X)=x®+x'^+x^+x^+1 (1) 

[0025] That is, the primitive polynomials for correcting 
the DVD and CD data are the same to equation (1 ). and 
merely, the code lengths and correction ranges of the 
DVD and CD data to be error-corrected are different 
from each other. Therefore, by simply controlling the 
code length and the correction range of the input data 
according to the set nrK3de, it is possible to correct errors 
of the DVD and CD data with use of the single ECC de- 
coder 62. 

[0026] Referring again to Figure 3, in case the DVD/ 
CD player is set to the DVD mode, the descrambler 60 
is enabled todescramble the error corrected data stored 
in the external memory 58 and provide the descrambled 
output data to the ATAPl (not shown) or the AV decoder 
(not shown). 

[0027] In case the DVD/CD player is set to the CD 
mode, the CD audio processor 64 is enabled to process 
the error corrected data stored in the external memory 
58. 



[0028] As can be appreciated from the foregoing, the 
DVD/CD data processor includes a single ECC decoder 
for correcting both the DVD and CD data, and a single 
external memory. Therefore, the DVD/CD data proces- 
5 SOT is simple in structure, thereby resulting in a decrease 
of the manufacturing cost. 

[0029] While the invention has been shown and de- 
scribed with reference to certain preferred embodiments 
thereof, it will be understood by those skilled in the art 

10 that various changes in form and details may be made 
therein without departing from the scope of the invention 
as defined by the appended claims. 
[0030] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 

IS vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0031] All of the features disclosed in this specified- 

so tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 

2S [0032] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features sen/ing 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 

30 oth en/vise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0033] The invention is not restricted to the details of 
the foregoing embodlment(s). The invention extends to 
any novel one, or any novel combination, of the features 

3S disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



1 . A combined DVD (Digital Video Disk)/CD (Compact 
disk) data processor, comprising: 

4S 

a PLL (Phase Locked Loop) (52) for receiving 
a pulse stream input to generate a PLL clock; 

a frame/ID (identification) synchronization de- 
so tector (54) for latching the pulse stream accord- 

ing to said PLL clock, to generate a symbol 
clock; 

a demodulator (56) for EFM+ demodulating 
55 said pulse stream according to said symbol 

clock in a DVD mode, and EFM demodulating 
sakj pulse stream according to said symbol 
clock in a CD nruxle; 
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an ECC (error checking and correction) demod- 
ulator (62) for error-correcting input data ac- 
cording to a predetermined code length and er- 
ror correction range, said predetermined code 
lengtli and error correction range having differ- s 
ent values in said DVD and CD modes; 



to said errata locator polynomial and said errata 
evaluator polynomial. 

4. The combined DVD/CD data processor as claimed 
in claim 1, wherein said memory is an external 
memory (58). 



a memory (58) for storing the demodulated data 
both in the DVD mode and in the CD mode to 
provide said ECC demodulator (62) with the de- io 
modulated data stored therein and storing er- 
ror-corrected output data from the ECC; 

a descrambler (60) for descrambling said error 
corrected data stored in said memory (58), in is 
said DVD mode; and 

a CD audio processor (64) for processing said 
error corrected data stored in said memory 
(58), in said CD mode. 20 

The combined DVD/CD data processor as claimed 
in claim 1 , wherein said predetermined code word 
and correction range in said DVD mode are PI 
(182,172), PO(208,192), wherein said predeter- zs 
mined code word and correction range in said CD 
mode are CI (32.28). C2(28,24). 

The combined DVD/CD data processor as claimed 
in claim 2, wherein said ECC demodulator (62) com- 30 
prises: 

a syndrome generator (66) for receiving said 
demodulated data from said memory (58) to 
generate a syndrome polynomial according to 3S 
said code length and correction range of PI 
(182,172). PO(208,192) in said DVD mode, 
and of CI (32,28). C2(28,24) in said CD mode; 

an erasure constant generator (70) for receiv- 40 
ing an erasure flag to generate an erasure con- 
stant; 



a modified syndrome calculator (68) for receiv- 
ing said syndrome polynomial and said erasure ^ 
constant to calculate a modified syndrome and 
generate a Forney syndrome polynomial and 
an erasure polynomial; 



a modified Euclidean algorithm (72) for so 
processing said Forney syndrome polynomial 
and said erasure polynomial based on a modi- 
fied Euclidean algorithm, to generate an errata 
locator polynomial and an errata evaluator pol- 
ynomial; and 55 

a Chien search and error correction circuit (74) 
for correcting errors of the input data according 
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